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aTERD ^mm.t^>vvu^^ )V7.^^^-^mX't^<0^m 100^ • 500 

£ hTERT X hn-7tt hjgMtjfiLE&3fc CD34 m&Mf& £#i£M? Z> ZL tT, 

cd34 mm(Dmssa.mmmm^ 2 mmx-m 500 m\zmm^m-v$> k> , ^-©^*>x h □ 
-~?\zm?) ^/utzmsfummfr mmm 500 ^©itjfiiHtrra^^^T# ^ 

BJibJ^Cbfc Mil). 

a^tlTV^. ^OD^^^nXA©— ^^Bje>/6^C$nT^/to Dyer-MA 

ft»§v-^«Ar^7 ^ cd34 mmgjkmmm & mm? & n £ 

Rt* V — vf (sonic), TXindian) > Rtf^lf- h (desert) £>n 

WflfXittl WO0 3/0 3 8 0 7 6f^i 
IMStfrXflU Experimental Hematology 29 , 174-182 
*#fflFXit2 Development. 2002;129:361-372 
IMWXSt 3 Mech Dev. 2001;106:107-117 

SBE^OStttUfc hTERT X h n-Ti|ffl|S«^^#bT i &iiJfil^tg^il^ 
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hfrlste&Z hTERT 7, hn- TJSiffll&fei, 4 JMJ^±©S^lfcfe7t OitJfiL#iSffllia© 

-£H*C:*:38WMN4, hTERT X hn— VfcHJJ&lcllx hn^^^^-i^ 
>5V7> (^T ihh <h flHS^SIAt-* E £*T?, -f > 

t^7> >f&mm&m?Z hTERT X hD-Y« (indian 

hedgehog/hTERT Xhn-?) ^^3tb. ^cdx hn-^«£t h CD34 BittM 

n> ha — ;kdx hn- T<hJt^b CD34 m&MM& 3. 6 
fg, CFU-mix (Colony-Forming Units mixed cells. $j&au—— : &f&mffl) £5. 
5ffiK HPP-CFC (Highly Proliferative Potential-Colony Forming Cell, 
IBIM*3Dn-»|«||IIlft) &8. 9ftEU:K:Jti|IU j^'DJIJIBSnfcJfiL^ttll* 

*wmwfo*m<Dmftm<D&m-c$>2> u*mi&mmm 2003-373173 ^<ommw 

SmRNACD^&^To ihh 0C*t#IW^^7^ l ) 

*MiV>&nfc. W->1 ;HUVEC, 2 ;MXhn-7tt, 3 ; hTERT Xhn- 
^MM, 4 ; flfflFjfu 5 ; H 2 0 B : Shh (V-<^^>yy*«^) mRNA CDfg 

SIO Shh-KO^^-tyhTRT-PCRSnfc. U— > 
1 ; HUVEC, 2 ; M^hn-Tifi, 3 ; hTERT X hD-^*M, 4 ; BHffjfiu 
5 ; 6 ; H 2 0 C : W^jlii^TO^y 5?* y £fU±.Zf&—ft=?<D mRNA <Df£ 

JiSr^-To 1/->1 U"—> 2 ; C D 3 4 IttRTltttt, 

>3;CD3 4»teRTI£teaBIIS (R TS^#KSUfen > h n-;lO 

B2 1t A:l/hn^j^^^- LTR n >^-=^;WJ tf- h (long 

terminal repeat), TpAytr—zSyifi/tfj-JV (packaging signal), hrGFP fc: 
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hikU—yU— ~7*)i>B.7.M&$k%2>n>7% (humanized Renillareniformis 
green fluorescent protein), IRES (internal ribosome entry originated from 
EMCV viral configuration) 3>bD-;ViUTI4, ^gd^# ^— tfm V* e>tl 
£:» B : Atej^Sft*^*--ffl#&;* hn — vftUfifc^Abfen > bn — 
bn-^MJ&£ ihhxhn-^mM<D*^ -=¥2±1?m&%:^1r 0 C : SH2, 
SH3MGFP© ihh-7 h n— VilBI&T0SBS£3a**r. D: ihh-N ihh-C 
K:#Mtf)&RT-P CR\Z^^> ihh©mRNA^OD^*f V— > 1 ftn>hD- 
Nn— l/->2te ihh-7 bn--7ifflj§&, >3«, H z 0 ^ ck ^> ^ 

ttn>hn— ;v&3**r. E : h hT. b n-TjjM_t?jf ihh-N ©^f Ay^n*/ 
h##r Ihh-N 5E1 ^#-e^;V£nfco I/— > 1 ten> hn- 

bn — ^iifflJ©> >2K3u ihh-X hn- Ttt^it. 
03«, (A)3>hn-JV©xhD-7ttX«(B) ihhSAX hn-vM 
Ti^ift^CD 3 4 2 flmttt«lsfc&£i;fctta&jfiLffilB 

(primitive HPCs) ±<DmffitrLm<D5£m&^~?o (A) hTERT 7, h D— ^MMXfc 

(b) i hhx bu—^mm^nwstLmmcD 3 4 »&ihj&& 2mmmmvtc^ 

S-VrcgimBMmM (primitive HPCs) ±<©SffifiilS©56SS^-r. Xtefciu 
FITC-^^:/ ^n-t^#T?7WnfcCD 3 4©^*^-r.Y«ltt.PE- 
^;^n-t;«T7^$nfcCD3, CD 19, GPA, CDllb 

B4(t 7 hn— -7if®JS&&L(Z>^T© 5E1 ^ n— ^-^trC^fClcfc ^> ihh © 

M^ift&^-r. *ifi$nfcjtJiiiiBeiia(HPS)ifflflatt, 2iRti©$ti, ##T$n 

fco mmz. trC#^ 5 E 1 ©jftSS^t". A C3>hn- ;VX hn-T5^1IS*3«ktKB 
\Z Ihh 7. hn— ^M<h^i£^bfc$$<3CFU-C (Colony-Forming Units in 
Culture) :fe<kimu-mix©*ffllS#£j*-r. CD3 4+iitH 7D-it<h^ 

ft* bn— vMK:*rt"£ student's t testTp<0. 0 5T&£„ 

ihh-X hn— ^mf&ii<D#mm-e<D 5E1 JrC^fCfc^ ihh <£>IS$HJ^£ 
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^to Jiffisn^jfijiiiiffliia (hpcs) tt25awT?Sfljisn, ftffinntz 0 x 

SBiaii^F^^^-ro + «5ElMn#, -«5E1 STTo 

YttttfBISRSjRi-. (A) (B) CD3 4+Wt. fcfc* CD3 4 

+*I1S#«U 7D- y--f h'J-^6H5n-6CD 3 4 + »l US £ 
3Stffisn&. (C) nnz-MIDIi (CFU-C). (D) HPP-CFCgcX 
^rL-x> h^^X hT^OftX hD-7i^L*P<0. 0 5 

@6Hh h^rVAt NOD/SCID vr>X4>©%h CD4 5 (Dftffi (A) ) fc h ALU 

2, 3 :7^-fe-9-V-U-iHBia*^*iSnfc-7^^ (3BS). l/->4, 5, 6, 7, : 
i^iCD 3 4 +|fflBa^#*t^nfevCX (5 BE) %hCD4 5^i$tlfc 
7^©BM 4 , TOthCD4 5»ttiJg (HPCs) (DWi^h^-T. 

(B) Rt hCD4 5tft#fcfflV>fc, ^fil 8 >1F^<Z> NOD/SCID ^»>7.©BM (# 
fit) MNC (J£&$IB!1&) 0 7 hU-^O^i^f-^ NOD/SCID 

;&Jg«SnT^&^CD 3 4 + (£±K X hd— ^$HJI&&bTif 
l^nfcHP C s mm CfcTK 3>hn— ;KZ>^ ho— Tttllfi 0&±K ihh X 

hn-7M (>&t> ^«snfc. ^*«2iiMfftonfc. (c) &mi 3mm 

%k(D NOD/SCID T^XOBM (#§i) MNC (¥^«BflS) ©7 n— 1M h ;* h U - 
^©ft^Wfc^— hn- ;kox hn- -?mm (±) XteihhXhn — v 
mm (T) T-2ira*fi|I£nfct: hCD4 5+MJ&©£*^ (%) Ytttt, PI (3 

PC s»»lJf$nt^§^S^©7o- 1M hU-T<D*ifgo n> 
hn-;v • 7. ha— ^*HBSt©*S*l*^&©HP C s S^& 0 

PC s #5Mb^$ij# StlTViSA^©7P- iM MJ— ihh 
-7. hn-7«t©Ml^e0HPC s OVJV^'J^- ^^feo 
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#tom=p&mtefcfc]bL%mme>mm-£&. (2) &m\zu, -o^ 

mmmm* (3) * hn-TaBfla^y^^y^aie^^^Af sniT, 

*y ^£iBISI38S£li-&X hD-Y»^©iiSm iff jfifcKi, Rfc hTERT 
8A$nfeti7 hn-*7«BflaK:-f >^7> Ay 5>*y ^l^^^Xt £ 

^(Dmm^m. mmz u) bn-^m^t: h cd34 i»«itDje^®jfijftL^«B 

7 > Ay5?*y^ (&T ihh 1 1 

75;»^5ji5#U^Htl/T^n5^ 1—27 IS^ 
Sfc©&*© signal peptides, 203-411 75 y Ktt3HHlfi^te:^»$n**t?fc: 
iJD»r£n£. bfe^oT^-T^UTViS ihh 28-202 75;^^^:-3 

*f!iTtffit5 ihh <!:l/TH^^(a)IB^#^lT*i^n5'f>f'f7> 
Ay S^fry Hfc* (b) gB2»^ 1 T^nsiE^JK:^ 

T'J>?3i<tb2 8-2 0 2 075 7iiS^tJ#U A^ H, (c) BB?iJ#-*§ 1 *C 

WJ^FnoT, jejfiL5R«BJfiIii«HgttSWrs^U a^K, Rtf (d) 
ge^J#-*tlTSt£n3@B?iJ*2 8-2 0 2®75;S?*Sn5#U^7"f HK 

&^t, i~ti®75;t©^ em, Rtf/xtettira£W*r«#u a^ 

mot, jfii(iL5RIIBlfii|8W«tt*^rf ^/fF^^ras. 

fci*.wr» £*t© (a) - (d) ©3ajfe3R«iifti»mett**r*r*^u a^fs^- 

(a) S5S#f 1 "PSSns^ >r 7 > Ay^*»;^, (b) gE?>J## 1 
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£BB#Ite$3V>T4>£< 2 8 — 2 0 2 J 'J (c) 

^F^Rtf (d)E2RI##lTS£n*E^J*2 8-2 0 2<D7^ymTS$tl^)# 

(a) fi#l#-f§- 2 T?*£ftS DNA 

(b) E^J#-#2-eS$ns DNA E#IK:43V>T8 1 — 6 0 6 #@ ©&«£4>7S: < £ 
%StS DNA 

(c) -hfH (a) Xtt (b) (DWktmmgifrTX^ /W^U^XU fro-f >5V 
T>*y^'[££^t-£^>A 8 ^K£n--FT£ DNA 

It^frTi:^ WAtfthU^Aftflt^ 20-100mM 42«C- 
55*C ^5 [Molecular Cloning (Sambrook BBM (1989) Cold Spring 
Harbor Lab. Press, New York) ] „ 

\z mm-r z. t & t ^ & . 

ns««, WO 03/03807 6 hTERT 

3 ^3 „ &43, hTERT ©EB90&* M^-H Science 277, p. 955-959 \zB 
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hTERT X hn-^3M«, m?L\& &0D«k"5 fcbTW®T#£. 
pCI-Neo-hTERT-HA <fc X> PCR iZT'&fc hTERT EcoRV-Sall fragment £ pBABE-hygro 
K cloning b pBABE-hygro-hTERT ZMB'TZ (Proc. Natl. Acad. Sci. USA vol95, 
pl4723-14728)o &\z, BOSC23 A*y£— v ? >^BS (Proc. Natl. Acad. Sci. USA, 
90: 8392-8396, 1993)£/BV*T, ^CRIP A° y tr— 5?>2fffll& (Proc. Natl. Acad. 
Sci. USA, 90: 3539-3543, 1993) &fflSt*. JhSBOA^ — VVuV( )V 

xmo-mm (i/>crip/pi3D Tiaatsitrs. 

1/ hpr>-T;i/^^^^— ^7. ha— T^fflBa (stromal cell) iaSJfeSi3rifc. 4U# 
F*imJ£^±?f££rb \,*i£M\zm%-Tt£ S> ic 2 Bra^«bfeo 
pBABE-hygro-hTERT teA-f ^07^ 100Mg/ml T 5 B^, m^JB^^froT 
hTERT X h n-vM£H§rr£ 21 

^ig«m $?M^«S-£r(D^^^-^fflV^^ fcFitfcte, Wu^O^ 

jSfcttl' hDC7^M^^^- £JBV>5 jffjgfcte, pRx-IRES-neo 

( Hum Gene Ther. 1998;9:1983-1993) ^t^^WtS, 
h T E RTf Abfcfi7 hD-TiJiSfc-f >5V 7 > Ay 5** y ^jttfe^ 
£^Abfc#fiX Ma— T*fflIS(iMi;* h n-^»BflS£Brr £ £Mlc:> 

m^mmmt urn iSM*ocD3 4itti)fi (cbcd3 4 + 

ig^f &;i<hk:J:i9#g!-e#£> HPCs : Hematopoietic eel ls)> &jfiL&fflIl& 
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HSC (Hematopoietic stem cell, fc hjgjfiuMJi&K 3fiifiLftr&flBi&. T'J>/t 

f (ki tujif>F), f i t3u^>H, hD>^i?> (tpo) m&mtf 

S^i^Tf, JMfcWfctt, TPO (50ng/mlK FL (50ng/ml) SCF (lOng/ml) £ 

mmm 1 ] 

i?* «^ ^«fc^© l/t RT-PCR£/BV^ Xi7'J-n>^b 
fro 

Mfc&il-fe. Total RNAS QIAGEN RNeasy *y h (Qiagen) RT 

RjK«X-A-X^U^b™II 5tttEM**fflViffofc (Invitrogen, Tokyo, 
Japan) . mZtlTc PCR KISS AccuTaa LA^U ^9— i?5 y (~>^v) &m 
ViTfTofco 94"C (denaturation) 3 94*C (denaturation) 30 56t: 
(annealing) 30 72^ (extent ion) 60 #T 3 5 tM ^l/igfiUfc. S 1 fcJBV* 
primer ^^bfeo PCR^tJte 2%<Z>T#n-X • y;VT?«L$MI#MtU 
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(MM) 

ihh iz&mfflM&mmm&&ztx h n-Ttto^fn-e^ hirna <d 

7 2> Patched (PTC) & smoothened (SMO) 
(DmmZWib (01AK Z\ (D ZL £ tt Bhardwa j e»©#gi-fbT^fc (Nat 
Immunol. 2001;2:172-180). 

(shh) (Dmm&mtVT&tc&.mvm (Mmp^^mm) &<kzfimmmm (n^n > h 

14§«l^bfeo CD34 m&Mm\z.&ttZ> ihh©l^:/^-#^tf)mRNACD 

m%t%®inLx%-frtz-z, 7fcft4kmshmf&-c&z> cd34 (mm%%) 

«, ihh <Dist?3-)l>fcmft^-Z:$>Z> SMO ©3!3i£lgae>fc £ £> (HI 1 CK ihh 

C##M 2 ] 

^*y^#fn*rE#: 5E1 <DmM 

Hybridoma 5E1 « IOWA Developmental studies A-f H— v • /t>£r£>&jft 
Abfco ;W^U H— Vtt 10%FBS ^ IMDM> 2 mM glutamic 1*P/S (50 U/mL 
penicillin, 50 mg/mL streptomycin) Tig^bfco /W^U H-T^loifi 
fcBalb C v£*©I8jH»i*gK: 1 ml © pristane ^^#Ufe 0 *r#*iiat»lfc:&«5A 
-T^U F-ViM&rt-h^ W^Mbfc PBS T2@^Lfct, 2.5 x 10 6 

IfflJfi/ml kmSEbfc. 22G£r£^oT, 5x lO 6 MJ&£01^ftk:ig:#b7Co ^-<D 

H7jc^^$n-5*T 10 BPiv^x&tttfc, 0zk5&>e>cD^y ^n— ± 

;i"*n;#:5El (IgGl) Oilli^of^ > G % 7 A (ImmunoPure (R) PIERCE) £ 

fflV^Tff ofeo pH5. 0 ©A'777 (ImmunoPure (R) PIERCE) "e&^Lfc^ pH2. 8 

onvVy (ImmunoPure (R) PIERCE) TfxU zl — ^ 3 >LfciS^;:, 1M U >^ 

I/\'>>7 7 pH7. 5 Tffnb£:„ IgGtf>» (mg/ml) A280/14xl0 T*W& Lfc 0 
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(^T ihh-7. <DmM 

1. t b#H* hn— ^«ffl|fi©«f* 

Itf^&fHUWc, fifiiH (MNCs) & 150-cm 2 :/^XrPy^ • ?V 

HO^hn-vtttLTffl^c. hTERT ±£M^bfcW 
003/0 3807 6^&fgKfa*&(2^&T8SgL£:o hTERT-* h n-^MJ5£ £ 

vijfflJJSte: Minimal essential medium- a Id, 12. 5%©^jfiL?f (Gibco BRL, Rockville, 

MD, USAK 12. Si^MJE^ifiLfif (GibcoBRL), 1 x 1 0" 6 M hydrocortisone (Sigma 

Chemical Corp., St. Louis, MO, USA) &<fctfl x 1 0" 4 j3-mercaptoethanol 
(Sigma Chemical Corp) (LTC) igfl&T 5 %C0 2 , 3 7 ° CT?«*l/fc. 

iMbbfcJ£!E^JfiL?if (Gibco BRL, Rockville, MD, USA) &*inl/fc Dulbecco 
modified essential medium (DMEM) ~T:i&^Vfc 0 

2. Retroviral vector tjftfe^S A 

A-f^T, hD-y ^&l/ hD^-f • ^^-pRx-IRES-hrGFP £ffsf&t"£7ci£> 
\z, pRx-IRES-neo (D neomycin resistant gene £n phrGFP-C plasmid (Stratagene, 
La Jolla, CA) &$£(D hrGFP (humanized Renil lareniformis green fluorescent 
protein) (—717 bp) fc. DH5 a zi > tf t- > h (Life 

Technologies, Grand Island, NY) \zmMfcW&, pRx-ires-hrGFP Sr^-A^V^ 
n D--« mini-preparation (Bio Rad, Hercules, CA) V1t&te.fflm.MMmtt; 

Indian Hedgehog (ihh) © N -?-0£i&te©3gJ?L* C V> 

Ct#«§SnT^5. ihh<DN^ (ihh-N, 1 -2 0 2) cDNA ffirjfiia 

3fc© RNA $iitbT®fe?S«$ oligo-dT fc^^T T— £ bTififf 

Polymerase chain reaction (PCR) te&T©:/^ £JB^TfTofc 0 

5 ' -AGGATCCACCATGTCTCCCGCCCGGCTCCGGCCCCGACTGCACTTC- 3 ' & <k tf 5 ' 
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-GAGCGGCCGCTTAGCCGCCCGTCTTGGCTGCGGCCGAGTG- 3 ' . 
ir>X-7 p ^-f7-{c«BaniHl £X>3Mr>7> • 7°?^ fctt Notl -t^-T hJ? 

*T?cb-5> pGEM-T easy fc^-f^r— ->3 >bfc (Life Technologies, Grand Island, 
NY)o DH5a*^S^mbfem, ihhcDNA a n --tiM^m^'fb^ 

pRx-ihh-IRES-hrGFP U h wy^C JlX^? ?-&ftf&TZ>frtb\z, pGEM-Teasy 
^6 ihh-N5fcco cDNA *$mmm BamHI £ Notl (New England Biolabs, Beverly, 
MA) (D-nmfcT'mvmvmmistZo £tl£: pRx-IRES-hrGFP CD BamHI <h Notl lz 
7^5*—>>3>\st£o mSa&mmVfrmz, pRx-ihh-IRES-hrGFP Z^/vTr^Z 
uu- — &mmBm (endonuc lease) ffi4k\z <£oT|WI5£bfc (0 2 (A))„ 

(1) Phoenix-AMPHO M£ 10cm dish \Z h 7 >X 7 ^ 3 >co 18-24 BfPflitu 

£ 5. 5xl0 8 ffiIiSV^Co 

(2) 15 #gCO±fBCO 2101/ ho^-f;VX • — pRx-IRES-hrGFP 

pRx-ihh-IRES-hrGFP fc\ OPTI-MEM (Gibco/BRL) & 800 1 tS^fcin*, JS#b A 

(3) WSStlfc^a.— ^fc OPTI-MEM ^ 750 #1 MX). LIPOFECTAMINE (2 mg/ml 
Gibco/BRL) * 50 u 1 UD*_T«0o < X) B MiUbfc. 

(4) AWL*&fr\Z%m\zmT£ Ct^lb, MT30~45#ife1tb&. 

(5) Phoenix-AMPHO *tt£*a£3iJ, FBS &|S§*V>& 37*C<BJS%T 1 ftife^fc. 

(6) C % (1. 6 ml) fefi^te: Phoenix-AMPHO «BJfifcJq>Lfc. 

(7) 2. 4 ml 00 OPTI-MEM &M?Ltz 0 

(8) susra, 5xco 2 nF-e-r >*a^- htfc. 

(9) 4 ml © 2Q%ffe i M i y z/rfn.ffi&iStS DMEM Srinx.> 1 BjH-f >^a^-hbfc. 

(10) 24«fW^ Phoenix-AMPHO *HJ®<Z)igtti£ 0.45 Mm CDS^U >>?7^ )V#—C 

JfiiBU Phoenix-AMPHO co igiftS: 5 ml CDttiSbfci&ifite:£ifc b fc„ ^WJ^ 

l/XHexadimethrine Bromide, SIGMA H-9268) £ 8 Mg/mlfcte^J: 5 fcJPTl-SO'C 
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X7i^^a> (trans feet ion) Vfz (pRx-ihh-IRES-hrGFP §^Al/fc hTERT 7> 

h7>77x^^ 3 >£fr "5 ttr H \Z, hTERT XhD — TiSMS: 5xl0 4 
cell/10 cm dish <h&£ <fc 5 U ^0^, mi£GkftVtc±m & 37 < C£> 

(stromal ceii) 4 mm'&tgm-tm&m v^i&mzmx_xt£ \z 

2 ammrnvfc (02 (b)) c 

GFP ^14^. hn— -7jffflJ!££ FACSCalibur(Becton Dickinson, Mountain View, CA) 

&m^z>z\h-e. 575m<Dmm&v-T>( >tfvtc 0 v-j- gfp mm 

iMg«3>hu-jV • XhD-7tt (pRx-IRES-hrGFP $$Al/fe hTERT 

RtK ihh-7, hn-*73ffl)fST?\ ^ti^tl 96. 7%&i;tf 93. 3r?&ofco 
[SUSSM 2 ] 

ihhjUS^gA* hn-*7i|ffl|g©^®in;M*5ck^iie^^©mm 

(i) rnrnm i z n%i ihhmmmmiz&\,*T. xhu-^mmcomm^m 

mznT^&fr&frbet). SH2 (CD105, endoglin) SH3 (CD73) comm. 3$ 
GFP Ht^^ftUfc. 

1 %4^Jfil?ffT;i/^5> (BSA) ^PBST?> 2|3iftf£U£:iL 5 x 10 5 jM£Jfi CD73 
(SH3) (Alexis Biochemicals. San Diego, CA, USA) CD105 (SH2) 

(Immunotech, Marseille, France) JrtffcT 3 0 ft<Dm. 4° CT7^;Hfco — 

'Airi&tVT R-phycoerythrin (PRE) F(ab' ) l &m^f£o MMU EPICS XL 

flowcytometer £/^#Mfrbfc 0 ^Emmum^m^ ^^M^mSLT^- h 

GFP (D^sMzi > h □ -Jl'&J; ihh-7, b a— TsHcte 90m±©^6^Tab 0 , 

£fc GFP H14i|ffl^T« SH2 43 <fc£K SH3 1&E<D7, h n-^<Z)^]g<D^3!^fcnT 
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(0 2 (0). 

immm 3 ] 

( 1 ) hTERT 7, h U--?mm\z3$tfZ>s\y zSfty PWi&TlDRWZ RT-PCR &m 
HfllflrUfc. Total RNAS QIAGEN RNeasy =¥>y h (Qiagen) T*f§3U RT R 

j£teX-A°-7^ U :/h ™II 3£te^B*3*§£/Btr>fr 0 fc (Invitrogen, Tokyo, 
Japan)o # S>nfc PCR AccuTaa LA ^ U ;* 9— £5 v 97 (~>^v) 

Tffofco 94*C (denaturation) 3 94*0 (denaturation) 30 56^ 
(annealing) 30 1!\ 72"C (extent ion) 60 #T 3 5 1M ^;l>ii*Sbfc 0 ^tlfcffi^ 
primer £^Lfco PCR Mm* 2%©T#n-X • ^Tf^^i^ib, X5 1 

(2) mMMlT*mm.hfr ihh-X bn-^M^cfett^ ihh-N ©la^Itt 
immunoblot T#F*Jfbfco ihh-X h n-^$M<£>ig^_t}f 20 m 1 * 4/25%© 
SDS-polyacrylamide*£^62y;VT#HlU ^bTir^ • h^>7 • 

y h (Bio-Rad) *C PVDF ;* > ^W>tC^bfeo trC ihhtaft: (5E1 ; IOWA hybridoma 
bank)T^^v ? *ciy^-^>A°^^^^;i/Lfeo ECKAmersham 
Pharmacia) T^tBLfc. 

(mm) 

RT-PCR «, ihh©N*#J£t£fctS-r& primer &/B t^Tfrofc. 3>hD- ;KZ>X 
hn-Yttt ihh-N tt*ffi«£ErFT?*ofcj&* (C 5fcfcMftffi*TfBK ihh-Xbn- 
^jSfflJ&Tfci ihh-N Ji^gfctffiTffc (02, (D))„ 

ho-Y©^i±^0 ihh-N western blot j£T#mbfco 

7.hn-T©±m«. PBS T3®ife#b&gL Mjfiim «f«i X-VIV010 
72 «rW«««K:»fc. tt#tt^yS?*y^- ^/ ^ n-:J-;Mfc# 5E1 Srffl^fc. 
n>ho-;w- x ho-YOliXli ihh-N tt«m«5fi«T-e»ofc^ ihh-X 
ho-Y«©±t|T« ihh^tBT#fe (0 2(E)). 

^jfii cd34 m&mmtx h u-^mm&xmm 
473m<Dn>hu-)i&&zfmmmi'vmmi>rz: inn-x ho-^aus* 25 cm 2 

-15- 



WO 2005/042740 PCT/JP2004/003695 

flask KJi^fc. -Vr?U>7 )VX.> Y\ZtZ^>1t.mfo-e* PBS T 3 V jgT 

HiHi?)^ h D — Tig^^^-^nTVifeifii?i?r^^|^V^Co fl/T, X-VIV010 
withTPO (50ng/ml), FL (50ng/ml) , SCF (lOng/ml) ZmtUV, $> ZfrVtb X-VIV010 
(TPO (50ng/ml) , FL (50ng/ml), SCF (lOng/ml) ^T) fcrV>nT&£ 5 x 10 3 CD34+ 

Lfc* ho-vjSM£2Mr^^bfco Jg*_tfil£lIIJKb, 2xl0 3 *HJI&£n □ - 
^^^y^^^fn-r-Sg^T 500 g(D 5E1 £3 0 £T<h ^ig^X^AO* 

;* h'J^i^DZ-T^WT'ilTbf:. 3 U~~yy^ MethoCult GF 
H4434V (Stem Cell Technologies, Vancouver, Canada) £JB^TfT&V^ 140 

tco n > h P-;i/0^ h o-^Tif iffbfciM© CD34 U&spft 22%^ £ 27*T& 
ihh hn-vMTififgbfc: CD34 G§tt^«, 31S^S> 

CD 19 & E<D U >A°S£iri;liC, GPA & CD41 ©«k "5 <krm*#tiyg© 38 

mmzm&m®tefr^fcoLfrVfcw$smmM&ifcm^&% cDiib cnutu 

rc&. inn hu—^mm-vmmvrc^izu. 3o%sxT\zM?it> 

it, m&i&m^<Dft{kifimffli£tis cd34 iittMfriii^fcnsnjjtg 
tt*s^$nfco (Ei3) 

2). ihhX ha-VTJii|i$iir#e.nfejgjfiliM^©i^i8BJ3&^ & CD34, 
CFU-C (Colony Forming Unit in Culture, ), CFU-mix (Colony-Forming Units mixed 
cells, %}m=m~-Mf&mm) HPP-CFCifcte, n > h u-)V • X h d-t 
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(1) ^16M4Tjl5ttfc ihh X hn— ^fcJ:£a6jftfflflS©*8etf*, ihh fcj; 

C B (if i) CD 3 4 + h*-f >I(TP0 (50ng/mlKFL (50ng/mlK 

SCF (lOng/ml) mT+f-f h#>r >m\*m CMm&m Vijfc) co#&TT, 3 B 
K 1 0 0 Mi/ml 05 E ltrC#:^»UT, XttS&bll ihh X ho— T 

«^^^X«Xhn-^iNfllia^b (n>hn-;i/) TiB*£ttfc. 1 x PBS a* 

(»*) 

i4(M^^= ^iPs$nfeitJiiL«iHJ3a(HPS)aBiia«, 2®ra-es«t$ti, ##r 

<fctf BK: IhhX hn—^Ml&Zi&mmVfcmcDCFU-C (Colony-Forming Units 
in Culture) CFU-mix (DMm%C&^iT 0 CD3 4+ MK1 7D- 

1M h^hU-^«f-eW-aOStlfcCD3 4+«fflliacDi!l^6SCffl$nfc. fccfe, 
04 > <D*«. ^ftT* hn— *7&HJ|£fc*rT£ student's t test Tp<0. 0 57r& 

3>ha-^'Xhn-Y^ c i;r; ihh-x h n-^iz£z>miftLMf&<DMmte, 

fctga:S«!l**tt*fc, ihh* hD*-TCDjgjfii^}#flB©ii5S^tt, ihh (DiE^ 
W3»*3&«H#bTVaS"PHSH4*^$nfc (0 4). 

(1) NOD/SCID v^T^cD^fit 

&U3$M2iLT. LShultz (Jackson Laboratory, bay Harbor, ME, USA) £ % 

e>nfc^^^^e>#e>nfc 6-10 Mis© N0D/sciD-s2m-/-v^^^vie»nfco 

TP(h SCF, FL STT, 3 > h n-;p • x h n— TiffllfiXfc: ihh-X hn-7l 

mcDMh CBCD34+3fflia^ 2 MI!.mi&«£i*fco ^-©m, MiK* hn-^aBlfiJiCD 

±^T?iS5fibfcjijfiLaBlfi (HP Cs Hematopoietic cells) ^teJJRbfco i£MJ® 
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m\z, mmmrx. mm<D^^Rxfmmm^m\z^^x7Bskmm^^mm\z 

(i) CBCD34+ (zi> hn- )V • * ha- ^MXte Ihh-7. bn-vi&ffl 

mto&^t&mnnm). cb • cd 3 4 +mm^^nx 2mm^m uba 

-^&U ^hti^>m (TPO (50ng/mlK FL (50ng/mlK SCF (10ng/ml)) 8s 

jpTig«b#e.nfc^^<D^:<h)> x«cb • cd 3 4+mta>ho-jv • 

fe^J^iaiftL^flS (HPC : primitive hematopoietic progenitor cells) tfi* 4 
E^^:^ 7 >f^f 7;!)^ 1, 500 cGYTJUt^tlfc 5 x 10 

fffif®7^7 F^VXlZ&tfZh: hifiiSt©^^UXA«>JrL CD45 ^^MVi 
fc7n-^ b* h'J-T^bfc. ^ 3 t^t^i<, ihh-X hn-7±t2 

m 30 {go^^^^^feo Jin^T^^ x b n-^^^±©^^ £-rx b n 
-^mmizmv z.ktmm<Dm%&mm\z&mirz>z\izx. t b • x hn-?i 

T$>^»feo Wr^c^-m ihhx ha-^mm±\zm^tzmmx^umskn 
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(2) femmmofem (a) 

^JfiLm^^IeliRbfeo khCltttOMH ALU £tl3?fl$PCRTM 

PCRU JMfctfJ Kite, :/^-f V— SH^iJ itTH 5' -CACCTGTAATCCCAGCAGTTT-3' 
5' -CGCGATCTCGGCTCACTGCA-3 ' V^Tff fctlfco DNA tfrfttt 9 4 ggT 4 

(»*) 

06 (A) : «BflS«W"* J IMiSnfc'7^XT?W:, (U—>1, 2, 

3) -m, sjfcfcm.snte^#*> t nfc c b c d 3 4 + ijfi^ts n 

tC?V7> (1/— >4, 5, 6, 7,) t b<£> ALU ©#4*JS6nfc. 

ft** Sfc^tt, ^ffi^^XOfttt^-rot: hCD4 5»tt*ffllfi©id-a'&^'r. 

@6 (B) : 3n fc: b C D 4 5 tr[#:£JB 8 jIIHJ&0*7tf 7, ®#it^SH 
JjgOD^P— iM h:* h U-MW^^tlT^5, ihh Xho-YttiM 

^*$nfcCBCD3 4+ws^*i$nfe^^7,^e»«, t hCD 4 5 +mm 

ihh * hn-^j&BM> CBCD 3 4 +ifflJ&4 , <Z>, SRCS«fcDIf tiffiUT 
136 (C) :tr[t hCD4 5 tfifc&m 1 3 jiW^©T^X©#ttm« 

ihh 7,hu-^mmt^mmm^nrcCBCD3 4+mm*&misn?t^vxfr 

<bte> t bCD4 5 +mfa&m&\sTteZ>ZL£ififtft%. 
(2) fMftlBIJ&0&*®tttt 
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iRbfc. fc h <DTg]kmm<Dftte\Z, FITC-ttfc h CD45 3 H:i0^t 
—X^MVtzo 

ihh Tit<IiI$-&fcitJfailfflfla«^ ( Nat Med. 1996;2:1329-1337) <D£iz< 

CDllb, CD19, CD38 m&MM\zft4kvJffiX& D , ^HbttBten > h n-;P • X h n 

- ^ xm m b ^ t mm \z mw £ nx ^ § -prtBft a*** $ tife » 

ihh t: b #MX h n --?MJ® Kjlfc^Af £ ihh SriMfiSi 

2 Sic, *^Bj-e#?.nfeBJfii^^^*^ ihhBiigBX hn-Tii^ 



-23- 



WO 2005/042740 



PCT/JP2004/003695 



1. %i<D (a), (b), (c) xi& (d) (DmjkmmMmm&te.&^'r&tfv 

jfe^aill&JiflflttrSU 

(a) BB?»J#-i§ 1 7?^ $ n<5 # U ^ Zf 9 H 

(b) g3^J#-^l-r^$n^)iB^Jfc*5ViT^^:< tfe 2 8~2 0 2075 ;t^S 

(d)lB^I#^l > T^$n^>@BM4 , 2 8~2 0 2 (DT 5. y M'V^n^^ V 

2. (a), (b) Xte (c) 0DNA^£&3»^£fggi£ii-3;i < h£ 

(a) I2?UfHf 2 T^^n^> DNA 

(b) B?!l#f 2TSSn5 DNA BB^J^^^T8 1~6 0 6 #S < <h 
fc^-fr DNA 

(c) ±IB (a) X« (b) © DNA t*«*#TT, M^'J^XU ^o-r 
7>*y^gtt£WT£^W^Jt£3~F-r3 DNA 

3. (a), (b), (c) Xtt (d) ©jgjfiL»liBifi*tfltigtt& tf§^ U 

(a) @3^J#-% 1 Tl^n^^U K 

(b) MB^J## l-e^$n^>@B^J(c:^ViT^75:< £fc 2 8~2 0 2 0757111 

(d) @H^iJ#-^ 1 T^^n-SSB^J^ 2 8~2 0 2075;iTi$n^#U^^ 
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4. ti^hn-7» hTERT (t h^a^ ^— fcfftfeJi K*-f » 

6 . 3 — 5 iE®^*rn^ i mmm<D^mx h ^mm^mibLmmm 
i o. ai^3 — 5Vi*rn^iM«©#fix hn-Yi)itM^iiJi$ 

1 1. (a), (b), (c) Xtt (d) ©jgjfa*«Biei«fllS14*wr'5^ 

(a) @a^j#^- 1 ?a $ # u ^ ^ h 

(b) @S?!J#-*t 1 TS3n£E?!lfc:feV>T4>£:< <ht>28 — 202 
(d)SB>RI## lT^^n^SB^Jff 2 8 — 2 0 2 5 7 ^Tr^^n^^U ^T"^ 

i2. (a), (b), (c) x\z (d) <Dm±.mmmmmm tt*tt§^ 

(a) 1BM## lT^n§#U^^F 

(b) lB^J#-^lT^$n^)@H^i^*3^Tii>^< ££28-20 2©75/iM 
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(d)@H^J#-^lT^$n^@B^J4 I 2 8~2 0 2 CD75 / ittS *l£>tf! U 
1 3. itJfii^M^^b hiiiftiiMXtek hififi5|5CD 3 4MiftiMm-C$> 
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SEQUENCE LISTING 

<110> Renomedix Institute Inc. 

<120> Method for increasing hematopietic support ability of immortalized 
human stromal cells by introducing indian hedgehog gene 

<130> PH-2100-PCT 

<140> 
<141> 

<150> JP 2003/373173 
<151> 2003-10-31 

<160> 2 

<170> Patentln Ver. 2. 1 

<210> 1 
<211> 202 
<212> PRT 

<213> Homo sapiens 
<400> 1 

Met Ser Pro Ala Arg Leu Arg Pro Arg Leu His Phe Cys Leu Val Leu 
1 5 .10 15 

Leu Leu Leu Leu Val Val Pro Ala Ala Trp Gly Cys Gly Pro Gly Arg 
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20 25 30 

Val Val Gly Ser Arg Arg Arg Pro Pro Arg Lys Leu Val Pro Leu Ala 
35 40 45 

Tyr Lys Gin Phe Ser Pro Asn Val Pro Glu Lys Thr Leu Gly Ala Ser 
50 55 60 

Gly Arg Tyr Glu Gly Lys He Ala Arg Ser Ser Glu Arg Phe Lys Glu 
65 70 75 80 

Leu Thr Pro Asn Tyr Asn Pro Asp He He Phe Lys Asp Glu Glu Asn 

85 90 95 

Thr Gly Ala Asp Arg Leu Met Thr Gin Arg Cys Lys Asp Arg Leu Asn 
100 105 110 

Ser Leu Ala He Ser Val Met Asn Gin Trp Pro Gly Val Lys Leu Arg 
115 120 125 

Val Thr Glu Gly Trp Asp Glu Asp Gly His His Ser Glu Glu Ser Leu 
130 135 140 

His Tyr Glu Gly Arg Ala Val Asp He Thr Thr Ser Asp Arg Asp Arg 
145 150 155 160 

Asn Lys Tyr Gly Leu Leu Ala Arg Leu Ala Val Glu Ala Gly Phe Asp 
165 170 175 



2/3 



WO 2005/042740 



PCT/JP2004/003695 



Trp Val Tyr Tyr Glu Ser Lys Ala His Val His Cys Ser Val Lys Ser 
180 185 190 

Glu His Ser Ala Ala Ala Lys Thr Gly Gly 
195 200 



<210> 2 
<211> 609 
<212> DNA 

<213> Homo sapiens 
<400> 2 

atgtctcccg cccggctccg gccccgactg 
gtggtgccgg cggcatgggg ctgcgggccg 
ccacgcaaac tcgtgccgct cgcctacaag 
ctgggcgcca gcggacgcta tgaaggcaag 
ctcaccccca attacaatcc agacatcatc 
cgcctcatga cccagcgctg caaggaccgc 
cagtggcccg gtgtgaagct gcgggtgacc 
gaggagtccc tgcattatga gggccgcgcg 
aataagtatg gactgctggc gcgcttggca 
gagtcaaagg cccacgtgca ttgctccgtc 
ggcggctaa 



cacttctgcc tggtcctgtt gctgctgctg 60 
ggtcgggtgg tgggcagccg ccggcgaccg 120 
cagttcagcc ccaatgtgcc cgagaagacc 180 
atcgctcgca gctccgagcg cttcaaggag 240 
ttcaaggacg aggagaacac aggcgccgac 300 
ctgaactcgc tggctatctc ggtgatgaac 360 
gagggctggg acgaggacgg ccaccactca 420 
gtggacatca ccacatcaga ccgcgaccgc 480 
gtggaggccg gctttgactg ggtgtattac 540 
aagtccgagc actcggccgc agccaagacg 600 

609 
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